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What is Ciona? Ciona is a genus
of sea squirts or ascidians. The
best known species are Ciona
intestinalis from Europe, and Ciona
savignyi from Japan; both are now
invasive species in the USA. All
Ciona species are marine and live
attached to rocks or any
submerged hard surfaces such as
ropes, chains and boat hulls.
What do they look like? At first
sight, Ciona look like blobs of clear
jelly, up to 10 cm in length (see
Figure 1). Pick one up and it might
squirt you in the eye. They can
perform this trick because they
have two siphons at the top, which
they use to draw sea water into
and out of the body, extracting
food and oxygen. The other end of
the body is stuck firmly down,
while the whole body is encased in
a leathery ‘tunic’.
What are they related to?
Aristotle thought that sea squirts
were molluscs, wrongly thinking
the leathery tunic was a strange
sort of shell. In 1816, Lamarck
erected a separate taxonomic
group for these animals, the
Tunicata, but it was still not known
where they fitted in the animal
kingdom. Fifty years later, the
brilliant Russian zoologist
Alexander Kowalevsky argued that
sea squirts were closely related to
vertebrates. His insight was
correct, and today we place
tunicates in the same phylum as
ourselves: the chordates.
Surely that blob isn’t my long-
lost cousin? Yes it is. Kowalevsky
discovered that sea squirts have
free-swimming larvae shaped like
miniature tadpoles, with a dorsal
nerve cord, a rudimentary brain
and a notochord. These are classic
chordate characteristics, also seen
in adult vertebrates and
amphioxus. So as a larva, Ciona
has a body plan rather like a
vertebrate. After dispersing, this
larva lands on its head, resorbs its
tails and metamorphoses into a
sessile filter-feeding adult. This
discovery led some evolutionary
biologists to propose that sea
squirts were the ‘missing link’
between invertebrates and
vertebrates, leading to the quote
‘man was once a leather bottel’.
Molecular phylogenetic studies
dispute the missing link idea, but
they do confirm that sea squirts are
a sidebranch from our evolutionary
tree. So you can be reassured that
Ciona is your cousin, but not your
ancestor.
What about their developmental
biology? Sea squirts, including
Ciona, were popular models for
embryological research in the early
part of the twentieth century. They
were instrumental in the discovery
of cytoplasmic determinants, and
Ciona was one of the first animals
to have a cell lineage mapped.
More recently, numerous
developmentally expressed genes
have been cloned from Ciona,
hundreds of gene expression
patterns are published, and there
are powerful methods for
introducing gene constructs into
Ciona embryos using
electroporation.
Any sea squirt genomics? It has
long been known that Ciona has a
small genome, around 17 times
smaller than human. Together with
their close evolutionary relationship
to vertebrates, this makes Ciona an
exciting choice for whole genome
sequencing and comparison to the
human genome. At present, there
are two independent Ciona
genome sequencing projects
underway, plus major EST and
cDNA sequencing projects. Much
of these data are publicly
accessible.
Any other claims to fame? Paul
Kammerer, famous for his
controversial attempt to resurrect
Lamarckism, did more than just
tamper with midwife toads. He felt
that his most convincing evidence
for the inheritance of acquired
characteristics came from work
with Ciona. He claimed that when
he amputated the siphon ends of
Ciona, these then grew back
longer, and that the new
elongated phenotype was
inherited. This supposed
Lamarckian effect was later
disproved by J.R. Whittaker.
Moving outside biology, Ciona is
also the name of a vineyard in the
Chianti region and — most
surprisingly — a ‘dense and
provocative’ Swedish novel
dealing with ‘womanhood, sense
and sexuality’. Which is nice.
Further information
http://www-genome.wi.mit.edu/annota-
tion/ciona/
http://www.jgi.doe.gov/programs/ciona.
htm
http://ghost.zool.kyoto-
u.ac.jp/indexr1.html
http://instruct1.cit.cornell.edu/courses/b
ioee274/excerpts&poems/lang.html
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Figure 1. Adult sea-squirt, Ciona intesti-
nalis. Taken from Meinertzhagen and
Okamura.
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